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Cardio-pulmonary response to acute renal failure. W. A Crosbie
and V. Parsons. Renal and Chest Units, King's College Hospital,
London, England. Acute renal failure is complicated by the early
development of respiratory disease. At autopsy in these patients,
the lungs show a mixed state of generalized edema and infection.
The relative part played by excess fluid administration, heart
failure and pneumonia is unclear. We followed the development of
lung edema in 12 patients who were admitted in acute renal failure.
We measured the arterial blood gases (Pao2, Paco2 and pH),
cardiac output (CO) and pulmonary extravascular water volume
(PEVWv) using the multiple indicator dilution technique. We
found that arterial hypoxemia (Pao2 < 70 mm Hg) developed
within two to three days of being admitted in acute renal failure
despite normal alveolar ventilation and a normal or increased
cardiac output. Excess fluid (PEVWv) was present in the lung
interstitium at this time and was associated with increased shunt-
ing of blood past the lungs. Unless there was a reversal of the renal
failure, a progressive deterioration in lung function occurred with
increased lung edema and shunting of blood although the cardiac
output remained good. Five of our group recovered but abnormal
gas transfer was still present four weeks after urine production
had returned. Hence, our findings suggests that the lung edema
seen in association with acute renal failure is secondary to ab-
normal fluid accumulation in the lungs, possibly toxemic or
hormonal in origin. Cardiac function remains good until the
very late stages.
Ultrastructural reconstructions on the human glomerulus J. W.
Dobbie and L. Wilson. Tenovus Kidney Diseases Research Unit,
Royal Infirmary, Glasgow, Scotland. Serial electron micrographs
were used to construct models of the foot process and slit pore
system of the human glomerulus. The reconstructions were made
on normal renal tissue obtained at urological operations from
young adults and on renal biopsy specimens from patients with
mild proteinuria. The reconstructions provided the first models of
the slit pore system in man. The slit pores, at the level of the
basement membrane, were found to be part of a continuous system
in most areas of most normal glomeruli. Examples of a semi-
continuous slit pore system were encountered in some normal
glomeruli, but were more commonly found in patients with pro-
teinuria. Alternate, interdigitating foot processes were derived not
only from different cells but also from trabeculae of the same cell.
Serial electron micrographs and models demonstrated the three-
dimensional distribution of myofibrils in the foot processes. Analy-
sis of this system suggests that the myoid elements in the glomeru-
lar epithelial cells may form part of a suspensory system acting on
the glomerular basement membrane. Conclusion: Ultrastructural
reconstructions have revealed features at variance with currently
held concepts of human glomerular morphology.
Cell types in culture of isolated normal and diseased glomeruli.
E. F. Glasgow, R. C. Atkins, F. Matthews andJ. Brittingham. De-
partment of Anatomy, Monash University and Renal Unit, Prince
Henry's Hospital, Melbourne, Australia. When animal and human
glomeruli are isolated and grown in culture, at least three cell types
have been recognized in the outgrowth. Type 1 is a large, stellate
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cell with epithelial features and type 2 is smaller with some of the
characteristics of a mesangial cell. Both these cell types have been
regularly observed with cine-microphotography, light microscopy
and both scanning and transmission electron microscopy, and have
demonstrated phagocytic properties in culture. Very occasionally
in outgrowths from "normal" glomeruli, cultured from kidneys of
patients with no evidence of glomerulonephritis, a third cell type
has been observed. This cell is smaller than type 2 and is highly
motile and capable of phagocytosis of both latex and yeast. This
cell demonstrates the same cine-microseopic and morphological
characteristics as the motile macrophages seen in culture of human
peritoneal exudate. The outgrowths from culture of glomeruli from
four patients with clinical presentation of rapidly progressive
glomerulonephritis (diffuse exudative proliferative glomeruloneph-
ntis with crescents) showed a large number of these motile cells at
various stages during culture in addition to type 1 and type 2 cells.
In some instances they were particularly aggregated in the external
crescent. From these studies it is suggested that a macrophage-type
cell may contribute to the crescent formation of the classical mor-
phological lesion in rapidly progressive glomerulonephritis.
Normocalcemic primary hyperparathyroidism and acute renal fail-
ure. M. S. Knapp and A. M. J. Woolfson. Renal Unit, City Hospital,
Nottingham, England. Serum calcium concentrations are usually
elevated in primary hyperparathyroidism, and the absence of
raised levels may result in the disease not being suspected. Acute
renal failure is not a common feature of primary hyperparathy-
roidism, although it is a recognized feature of hypercalcemic crises.
In this situation the serum calcium is raised and prevents diagnos-
tic difficulty if this is measured. This report describes two patients
(and a third with many similar features) who presented in acute
renal failure at a time when their serum calcium was normal. This
resulted in a failure to make a diagnosis until further calcium
estimations during convalescence showed elevated levels. Diag-
nosis was further complicated by intravenous urography at the
time of acute renal failure showing enlarged nonobstructed kid-
neys. Renal biopsy in two of the cases showed the appearance of
"interstitial nephritis," which is not usually considered to be a
feature of hyperparathyroidism. The ditignosis was confirmed as
primary hyperparathyroidism in all cases by observing the return
to normal of the hypercalcemia (observed during convalescence
from the episodes of renal failure) after operation. The large kid-
neys also returned to normal size. Parathyroid hormone, serum
vitamin D and thyrocalcitonin levels were not determined in these
patients, but disturbances in the production or metabolism of some
or all of these in acute renal failure might explain why a temporary
depression of serum calcium should occur and make diagnosis
difficult in the acute phase.
Ultrasonic assessment of left ventricular function in chronic renal
failure. J. Christie Rodger, Patricia Morley, J. D. Briggs and A. I.
Macdougall. Medical Division and Renal Unit, Stobhill General
Hospital, and Department of Diagnostic Radiology and Renal Unit,
Western Infirmary, Glasgow, Scotland. Circulatory congestion is
common in end-stage chronic renal failure: its causes were in-
vestigated by echocardiography. Left ventricular dimensions,
stroke volume and ejection fraction were measured by ultrasound
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in one group of 10 patients before and less than two months after
the start of regular dialysis therapy (RDT) and in another group of
26 patients after at least six months on RDT. The results were
compared with those from a series of normal subjects. Before
RDT, the ultrasonic dimensions and the derived ventricular and
stroke volumes were significantly increased and, despite cardio-
megaly and pulmonary edema, ejection fraction was normal. After
two months, cardiothoracic ratio had decreased but the ultrasonic
measurements were unchanged. The results were similar in 21 of
the patients dialyzed for over six months. In the other five, stroke
volume and ejection fraction were reduced: they had modest hyper-
tension, no chest pain or electrocardiographic evidence of myocar-
dial infarction and had developed severe congestive cardiac failure
although dialysis appeared adequate. It is concluded that impaired
left ventricular performance is not the cause of circulatory con-
gestion before or early in RDT but can be responsible for con-
gestion persisting despite adequate dialysis. It is suggested that a
congestive cardiomyopathy may occasionally develop in dialysis
patients.
The role of lysosomal enzymes in the pathogenesis of human
glomerulonephritis. E. Sanders, G. A. Co/es and M. Davies.
KR. CF. Institute of Renal Disease, The Welsh National School of
Medicine, Cardiff Royal Infirmary, Newport Road, Card/f S.
Glam, Wales. Experimental animal studies have suggested that the
lysosomal enzymes of polymorphonuclear leukocytes (PMNs) are
implicated in the pathogenesis of certain types of glomeruloneph-
ntis probably through degradation of glomerular basement mem-
brane (GBM). Direct evidence for such a mechanism in man is
lacking at present. To test this hypothesis in human renal disease
we have looked for three lysosomal enzymes in the urine of 136
patients. N-Acetyl glucosaminadase was present in all urines and in
increased amounts in patients with renal disease irrespective of
etiology. Acid proteinase (assayed at pH 3.4 with hemoglobin as
substitute) and a neutral protease (assayed at pH 7.75 with elastin
as substitute) was detected in the urine of 12 of the 80 patients with
glomerulonephritis. Eleven of these 12 patients had an acute or
rapidly progressive illness. Histology performed on ten patients
showed a severe proliferative glomerulonephritis with numerous
PMNs present; six samples had crescents. Immunofluorescent
studies on seven revealed linear deposition of IgG and/or C3.
GBM antigen was found in the urine of the same II patients during
the acute phase. In three of these II renal function improved
concomitant with the disappearance of urinary protease activity
and GBM antigen. Follow-up biopsy in one of these three patients
revealed that the PMNs had disappeared from the glomeruli with
healing with sclerosis. A number of reasons in addition to histol-
ogy suggest that the proteolytic activity demonstrated in our sur-
vey is of PMN origin. First, normal kidney does not contain a
neutral protease. Second, we could not detect either acid or neutral
protease activity in urines of patients with predominantly tubular
disorders. Third, neither protease is found in serum due to the
pressure of natural inhibitors. Fourth, normal human PMNs con-
tain proteases which are active within the pH range 3.5 to 9.0. The
presence of these PMN enzymes is supportive evidence for their
involvement in severe human glomerulonephritis.
Increased permeability of the rat's blood-brain barrier to phenglu-
tarimide hydrochloride in rats with chronic renal failure. Jacqueline
L. Smithers, P. J. Nicholls and J. L. Maddocks. Welsh School of
Pharmacy, and KR UP Renal Research Unit, Cardiff Royal In-
firmary, Cardiff Wales. In patients with chronic renal failure, there
is an increased incidence of neuropsychiatric disorders following
therapy with several antibiotics, particularly the aminoglycosides
and penicillins (Richet G et al: Br Med J 2:394—395, 1970). The
etiology of these disturbances cannot be attributed solely to the
retarded elimination of drug, and these authors suggested that
there might be a greater susceptibility of the central nervous system
(CNS) in uremia. It is possible that decreased cerebral metabolism
and oxygen consumption, accompanied by neuronal lesions, may
sensitize the CNS to exogenous compounds. However, an in-
creased permeability of the blood-brain barrier to drugs is also
another possible explanation. Indeed, an increased meningeal
permeability to bromide ions has been found in uremic patients
(Freeman RB et al: Ann Intern Med 56:233—240, 1962) and
in acutely uremic rats there is a greater permeability of the
brain to both inulin and sucrose (Fishman RA Raskin NH: Arch
Neurol 17:10—21, 1967). To investigate this phenomenon further,
we have studied the tissue distribution of 14C-labelled phenglutari-
mide hydrochloride (a parasympatholytic compound) under
"steady state" conditions in normal and chronic uremic rats. In
normal animals this drug is largely excluded from the brain be-
cause of its low lipid solubility. However, where the blood-brain
barrier is poorly developed, as in the day-old chick, the drug enters
the CNS and exhibits central actions. In addition, the compound is
negligibly protein-bound and is excreted unchanged in the urine.
Male Wistar rats, weighting 180 to 210 g at the commencement of
the experiment, were used and renal failure was induced by five-
sixths nephrectomy in a two-stage operation (McCance RA, Mor-
rison AB: Q J Exp Physiol 41:356—386, 1956). The blood urea
nitrogen of 28-day chronically uremic and normal rats was 52.1
16.1 and 12.4 5.5 mg/l00 ml, respectively. At this stage all
animals were given '4C-phenglutarimide HCI (25 jiCi/kg; 1.33
mg/kg) intravenously immediately following ligation of the renal
pedicles. The concentration of radioactivity was determined in
plasma and several tissues in groups of two animals at 15, 30, 120
and 360 mm after dosing both for control and uremic rats. The
levels of radioactivity in plasma, heart and skeletal muscle were
constant throughout the experiment and did not differ significantly
between control and uremic animals. However, at all times there
was a greater concentration of radioactivity in the brain of uremic
animals than in controls. The concentration ratios ("C) in brain ÷
("C) in plasma for uremic and controls, respectively, were 0.22 and
0.08 at 15 mm, 0.30 and 0.16 at 30 mm, 0.30 and 0.10 at 120 mm
and 0.15 and 0.07 at 360 mm. An increased penetration of radio-
activity into the brains of uremic rats was also demonstrated by the
technique of whole body autoradiography. These results may in-
dicate that an alteration either in membrane function and Structure
or in active transport mechanism in the choroid plexus occurs in
uremia. Changes in cerebral volume of distribution are unlikely to
have accounted for the increased levels observed. It is suggested
that the penetration of antibiotics into the CNS may be altered in a
manner similar to that for phenglutarimide. This could account for
the neurological distances seen when these drugs are administered
to chronic uremic patients (P.J.N. is indebted to the Medical
Research Council for a grant.)
Comparison of methods used to identify deposits in renal glomeruli.
D. R. Turner, Diane M. Wilson, S. Leibowitz and J. S. Cameron.
Department of Pathology, Guy's Hospital, London, England. Speci-
mens from 50 renal biopsies have been examined for the presence
of glomerular deposits by immunological means, using horse-
radish peroxidase—conjugated antisera (HRP) and fluorescein—con-
jugated antisera (IF). The results were compared with an inde-
pendent assessment of the presence of deposits seen in 1 t, toluid-
me blue-stained, sections of plastic-embedded material, examined
with an oil-immersion objective. There was a 93% correlation
between HRP and IF methods, and the advantages of the former
will be discussed. Apart from two cases of mesangiocapillary
glomerulonephritis with linear dense deposits, no deposits were
seen in the 1 t sections when HRP and IF were negative. The
majority of instances, when deposits of immunoglobulin and com-
plement were observed, in the absence of demonstrable deposits in
the I s sections, were in diseases with a focal distribution of
lesions, and there were fewer glomeruli present in the plastic-
embedded material. It is concluded that the HRP method has
certain advantages over the IF technique. Furthermore, the results
of examination of 1 .s sections by light microscopy indicate that
electron microscopy is rarely necessary for the localization of
immune deposits. Methods for reacting I j.s sections of plastic-
embedded material with HRP—conjugated antisera are being
developed.
